[T. A method of making mesoporous silica materials, 
comprising the steps of 

(a) combining a silica precursor with an aqueous solvent, 
an acid and a surfactant having an ammonium cation 
into a silica precursor solution, 

(b) templating the silica precursor with the surfactant and 
obtaining the mesoporous material from the templated 
silica precursor, 

(c) forming said silica precursor solution into a preform; 
and 

(d) rapidly evaporating said aqueous solvent from said 
preform for obtaining the mesoporous material, 
wherein the improvement comprises: 

(i) providing said aqueous solvent in an amount result- 
ing in complete hydrolysis and providing said acid in 
an amount maintaining a hydrolyzed precursor and 
avoiding gelation or precipitation; and 

(ii) providing said surfactant and said silica precursor in 
a mole ratio that is above a lower mole ratio that 
produces a non-porous silica phase and below an 

upper mole ratio that produces a lamellar phaseTj 

|2 . The method as recited in claim 1, wherein said lower 
mcje ratio is about 0.05M 

jjLThe method as recjted in claim 1, wherein said upper 
moje ratio is about 0.3^_ J 

^iThe method as recited in claim 1, wherein said acid is 
added in an amount resulting in a plioi said silica precursor 
sohtfion of from about 1 to about <kJ 

L5* Thfcmelbod as recited in claim 4, wherein said pH is 
about 2/j 

The method as recited in claim 1, wtiejcpin the step of 
forjping includes diluting with an alcoholj 
[7 Thejnefhod as recited in claim 6, wherein said alcohol 
isejjianojj 

[j^The method as recited in claim 1, wherein said aqueous 
solvent, said acid, and said surfactanLare premixed before 
cnnafeining with said silica precursor. J 
LS. The method as recited in claim 1, wherein said meso- 
porous material is in a geometric form selected from the 
gpup consisting of fiber, powder, and film, J 

QO. The method as^jjecited in claim 1, wherein said 
forming is spin<astin g J ] 

[u. The method js recited in claim 1, wherein said 
forming is spraying^] 

[12. The method as recited in claim 1, further comprising 
ad3ing a pre-polymer or a polymecjo said silica precursor 

tkrtion making a pituitous mixturej 
13. The metho d as recited in"claim 1, wherein said 
forcing is drawingTI 

nU. The methdiHis recited in claim 1, wherein said 
forming is squeegeeing] 

|l5. The method as recited in claim 1, further comprising 
the step of adding a metal compound to the silica precursor 
solujionT'l 

II?. The method as recited in claim 15, wherein said metal 
compound is selected from the group consisting of metal 
halide, metal nitrate, and combinations IhereofTj 
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11. The method as recited in claim 16, wherein said metal 
halide is a metal chloridej 
£jjJ. The method as recited in claim 16, wherein said metal 
is selected fr£m the group of aluminum, iron and combina- 
tions thereof^] 
[19. The method as recited in claim 1, wherein said silica 
*sor is an alkoxide silica precursor or a tetrachlorosi- 

The method as recited in claim 1, wherein said 
aqueous solvent amount is characterized by a ratioof said 
aqueous solvent to said silica precursor of abo ut 7j 
121. The method as recited in claim 1, wherein said acid 
amount is characterizotLby a ratio of said acid to said silica 
precursor of about CllJ 

|22. The method as recited in claim 1, further comprising 
adding a swelling agent to the silica precursor solutipjT"] 
J_23. The method as recited in claim 22, wherein said 
swelling agent is 1,3^-thimethylbenzeneJ 
j 24 . The method as recited in claim 1, further comprising 
the^tep of calcining the mesopbrous materiaLj 
[ 25 . A method of making a mesoporous silica film, com- 
prising the steps of 

(a) combining a silica precursor with an aqueous solvent, 
an acid and a surfactant having an ammonium cation 
into a silica precursor solution, 

(b) templating the silica precursor with the surfactant and 
obtaining the mesoporous material from the templated 
silica precursor, 

(c) forming said silica precursor solution into a preform; 
and 

(d) rapidly evaporating said aqueous solvent from said 
preform for obtaining the mesoporous material, 
wherein the improvement comprises: 

(i) said silica precursor is tetraethoxysilane; 

(ii) providing said aqueous solvent in a superstoichio- 
metric amount and providing said acid in an amount 

maintaining a hydrolyzed precursor and avoiding 
gelation or precipitation; 

(iii) providing said surfactant and said silica precursor 
in a mole ratio that is above a lower mole ratio that 
produces a non-porous silica phase and below an 
upper mole ratio that produces a lamellar phase; and. 

(iv) said forming includes diluting with an alcohol. J 



26. The method as recited in claim 26, further comprising 
"cling a pre-polymer or a polymer Jp^said silica precursor 
solution, making a pituitous mixture^/ 
L27. The method as recited in claim 26, wherein said 
rapidly evaporating is by spin-casting!j 
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V$. (new) A method of making mesoporous silica materials, comprising the steps of 

(a) combining a silica precursor with an aqueous solvent an acid and a surfactant 

having an ammonium cation into a silica precursor solution, 

(b) templating the silica precursor with the surfactant and obtaining the mesoporous 

material from the templated silica precursor, 

(c) forming said silica precursor solution into a preform; and 

(d) rapidly evaporating said aqueous solvent from said preform for obtaining the 

mesoporous material, wherein the improvement comprises: 

(i) providing said aqueous solvent in an amount resulting in complete 

hydrolysis and providing said acid in an amount maintaining a hvdrolvzed precursor and 
avoiding gelation or precipitation: and 

HQ providing said surfactant and said silica precursor are in a mole ratio that 

is above a lower mole ratio that produces a non-porous silica phase and below an upper mole 
ratio that produces a lamellar phase. i ^ 

\30. (new) The method as recited in claim 129, wherein said lower mole ratio is about 

r — — ^ ! 

O05, v 

20 / ^ 



134. (new) The method as recited in claim^29, wherein said upper mole ratio is about 



~7 

3« 



yh. (new) The method as recited in claim 12^ wherein said acid is added in an 
amount resulting in a pH of said silica precursor solution of from about 1 to about 4. 

Y)d. (new) The method as recited in claim \ y(. wherein said pH is about 2, 
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33 , X, 

134. (new) The method as recited in claim 129. wherein the step of forming includes 

diluting with an alcohol. 

2>t y 3 / 

(new) The method as recited in claim 134. wherein said alcohol is ethanol. 
\Z6. (new) The method as recited in claim 129, wherein said aqueous solvent said 
acid, and said surfactant are premixed before combining with said silica precursor, 

1 Vf. (new) The method as recited in claim 1J29. wherein said mesoporous material is in 

a geometric form selected from the group consisting of fiber , powder, and film. 

3 7 / ^/ 
13*8. (new) The method as recited in claim 129, wherein said forming is spin-casting. 

13ff. (new) The method as recited in claim 129, wherein said forming is spraying. 

140. (new) The method as recited in claim 129, further comprising adding a pre- 

polymer or a polymer to said silica precursor solution making a pituitous mixture. 

IjZ (new) The method as recited in claim 129, wherein said forming is drawing. 

itf/y 5? 

142. (new) The method as recited in claim 12# wherein said forming is squeegeeing. 

143, (new) The method as recited in claim 129T further comprising the step of adding a 

metal compound to the silica precursor solution. 

4-3 / 

144, (new) The method as recited in claim 143, wherein said metal compound is 

selected from the group consisting of metal halide, metal nitrate, and combinations thereof 

\j2f. (new) The method as recited in claim 144. wherein said metal halide is a metal 
chloride. 

< J H / 

14j6. (new) The method as recited in claim 144, wherein said metal is selected from 
the group of aluminum, iron and combinations thereof 

147. (new) The method as recited in claim 1Z9. wherein said silica precursor is an 
alkoxide silica precursor or a tetrachlorosilane. 
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148, (new) The method as recited in claim 1Z9. wherein said aqueous solvent amount 



is characterized by a ratio of said aqueous solvent to said silica precursor of about 7. . 

149. (new) The method as recited in claim \Z9. wherein said acid amount is 

characterized by a ratio of said acid to said silica precursor of about 0. 1 , 

150. (new) The method as recited in claim^!29, further comprising adding a swelling 

agent to the silica precursor solution. 

\Sr\ . (new) The method as recited in claimjSO. wherein said swelling agent is 1 .3.5- 

trimethylbenzene. ^ 

\¥l. (new) The method as recited in claim \ W. further comprising the step of 

calcining the mesoporous material. 

lif3. (new) A method of making a mesoporous silica film, comprising the steps of 

fa) combining a silica precursor with an aqueous solvent an acid and a surfactant 

having an ammonium cation into a silica precursor solution. 

(b) templating the silica precursor with the surfactant and obtaining the mesoporous 

material from the templated silica precursor. 

fc) forming said silica precursor into a preform: and 

(d) rapidly evaporating said aqueous solvent from said preform for obtaining the 

mesoporous material, wherein the improvement comprises: 
(i) said silica precursor is tetraethoxvsilane: 

fii) providing said aqueous solvent in a superstoichiometric amount and 

providing said acid in an amount maintaining a hvdrolyzed precursor and avoiding gelation or ■ 
precipitation; 
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(iii) providing said surfactant and said silica precursor in a mole ratio that is 

above a lower mole ratio that produces a non-porous silica phase and below and upper mole ratio 
that produces a lamellar phase: and 

(iv) said forming includes diluting with an alcohol. 

ISA, (new) The method as recited in claim 183 , further comprising adding a pre- 

polymer or a polymer to said silica precursor solution making a pituitous mixture, 

125. (new) The method as recited in claim ffi. wherein said rapidly evaporating is by 

spin-casting. 
SS / 

\5m, (new) A method of making a mesoporous film on a substrate, the method 
comprising the steps of: 

(a) combining a silica precursor with an aqueous solvent, an acid catalyst and an 

ammonium cationic surfactant into a precursor solution: 

(b) dispensing said precursor solution onto the substrate: 

(c) forming a film by evaporation of the solvent in less than 5 minutes: and 

(d) heating the film on the substrate to a temperature sufficient to decompose the 

surfactant thereby producing a mesoporous film on the substrate, 

(new) The method of claim \Jf6 wherein the precursor solution is a silica 

precursor solution and wherein the surfactant and the silica precursor solution are in a mole ratio 
that is above a lower mole ratio that produces a non-mesoporous silica phase and below an upper 
mole ratio that produces a lamellar phase. 

SI J &s 

1^8. (new) The process of claim wherein the film exhibits an index of refraction 

between 1.16 and that of silica, 

\&9. (new) A process to form mesostructured films, comprising: 
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(a) preparing a precursor sol containing a soluble source of silica, an aqueous solvent, 

an ammonium cationic surfactant and an acid catalyst; and 

(b) depositing the precursor sol on a substrate wherein evaporation of solvent and 

water in less than 5 minutes causes the formation of said mesostructured films on the substrate 
surface. g<g 

^ (new) The process of claim \$ wherein the aqueous solvent and the catalyst are 

provided in amounts that maintain a hvdrolvzed precursor sol while avoiding gelation or 
precipitation. 

^ ^ \&( t (new) The process of claim^l S^wherein the soluble source of silica is a silica 
precursor alkoxide or tetrachlorosilane and wherein the surfactant and the soluble source of silica 
are in a mole ratio that is above a lower mole ratio that produces a non-porous silica phase and 
below an upper mole ratio that produces a lamellar phase, 

ifff. (new) The process of claim JL^V, wherein the ammonium cationic surfactant 
further includes alkyl triethylammonium chloride or bromide surfactants with different chain 
lengths. 

\^>. (new) The process of clain^lj^Tfurther comprising the step of calcining said 
film at 450°C. 



/ ^ 

4. (new) The process of claim \S9. wherein the precursor sol is deposited 



substrate by spin coating 



on a 



i an 



^ \6^f (new) The process of claim ^S^fwherein said soluble source of silica is 
alkoxide silica precursor or tetrachlorosilane, 

^ 16^ (new ) The process of claim wherein the films exhibit an index of refraction 

7 — r^ 1 

between 1,16 and that of silica. 
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(new) A process to form a mesoporous structure, comprising: 

(a) preparing a precursor sol containing a soluble source of silica, an alcohol and 

water solvent, an ammonium cationic surfactant, and an acid catalyst, wherein said solvent is 
provided in an amount resulting in complete hydrolysis and said acid catalyst is in an amount to 
maintain a hydrolvzed precursor and to avoid gelation or precipitation in said precursor sol; 
(b) forming the precursor sol into a preform: 

(c) evaporating said solvent from the preform at a rate that forms a mesostructured 

material; and 

(d) calcining the mesostructured material to form a mesoporous structure. 

1 68f (new) The process of claim ljg7, wherein said precursor sol contains alcohol 

which is a byproduct of hydrolysis, and said mesoporous structure is a film. 

\0. (new) The process of claim lal. wherein said preform is a droplet, said alcohol is 

a byproduct of hydrolysis, and said sol is spray dried to form a powder. 

rZO. (new) The process of claircU&7, wherein said drying is preformed in less than 5 

minutes. 

/ ft/ 

17a. (new) The process of claim Iffy, wherein said precursor sol contains dilutant 

alcohol, and wherein the mesoporous structure is a film. 

(new) The process of claim fe^wherein the mesoporous structure is a film and 

wherein the film exhibits an index of refraction of between 1.16 and that of silica. 

176. (new) The process of claim Wf* wherein the said precursor sol contains alcohol 

which is a byproduct of hydrolysis, and wherein said mesostructure is a film. 

174. (new'l The process of claim 173. wherein the film exhibits an index of refraction 



of between 1.16 and that of silica. 
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j^l^ — (new) The process of cl aim^>67. wherein said preform is a droplet, wherein said 

alcohol is a byproduct of hvdrol vsis. and wherein said precursor sol is sprav dried 

— (new) The process of cl aim L67. wherein said evaporating is performed in less 

than 5 minutes. 

j2-L — (new) The process of c \mmWL wherein said soluble source of silica includes a 

silica alkoxide precursor or tetrachlorosilane. 

178. (ne w) A process to form a mesoporous structure, comprising: 

£§) preparing a precursor so l containing a soluble source of silica, an alcohol and 

water solvent, an am monium cationic surfactant and an acid catalyst, wherein said solvent is 
provided in an amount resulting in complete hvdrolvsis and said acid is in amount to maintain a 
hvdrolvzed precurs or and to avoid gelation or precipitation in said precursor sol: 
fl>) forming the precursor sol into a preform: 

te) evaporating said solvent from the preform at a rate that forms a mesostructured 

material, wherein s aid mesostructured material contains surfactant: and 

Cd) calcining the mesostructured material to form a mesoporous s tructure 

^179, (new) A process to form a mesostructure. comprising: 

f§) preparing a precursor so l containing a soluble source of silica, water and alcohol 

solvent, an ammonium cationic surfactant and an acid catalyst: and 

Ch) evaporating said solvent in less than 5 minutes to cause the formation of a 

mesostructure. wherein said mesostructure contains surfactant. 

(new) The process of claimj. ^w herein the mesostructure is a film, and wherein 
the film exhibits an index of refraction of between 1 .16 and that of silica. 
MS 1 . ( new) A process to form a mesostructure. comprising: 
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(a) preparing a precursor sol containing a soluble source of silica, a water and alcohol 

solvent, an ammonium cationic surfactant and an acid catalyst, and 

(b) evaporating said solvent in less than 5 minutes to cause the formation of a 

mesostructure. 



to 

(new) The process of claim wherein said solvent is evaporated in less than 1 



minute. 

■ x>- / tP y 

UP. (new) The process of claim wherein said solvent is evaporated in less than 

10 seconds. 

184, (new) The process of claim 183, wherein the mesostructure is a film, and wherein 

the film exhibits an index of refraction of between 1.16 and that of silica. 

(new) The process of claim^lffl, wherein the said precursor sol contains both 

dilutant alcohol and alcohol which is a byproduct of hydrolysis, and wherein said mesostructure 
is a film. 



1S6, (new) The process of claimJL81, wherein said preform is a droplet, said alcohol i 

a byproduct of hydrolysis, and said sol is spray dried. 

(new) The process of claim fffl'f wherein the ammonium cationic surfactant 
further includes alkyl triethylammonium chloride or bromide surfactants with different chain 
lengths. 
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